I. INTRODUCTION
The data used for theoretical model and case study are mostly cross-section data. Time series data, mixed section data, panel data. Although the time data and section data are one-dimensional data and the cross-section data are two-dimensional data, the observation object is unfixed. Panel data is two-dimensional data and the observation object is fixed, so panel data has become a hotspot for many modern scholars' research. The panel data has the following advantages, for example, reducing the possibility of collinearity of variables, increasing the degree of freedom, making the individual difference much easier to control, and improving the validity of the analysis result. The variable coefficient panel data model has a good economic explanation and can be used to explain the different cross sections of different time series. The application of variable coefficient panel data in power consumption makes us better understand the relationship between power consumption and economic growth of the relationship and it has a great significance between the establishments of energy-saving society in China.
II. THEORETICAL BASIS

A. Panel unit root test
Panel 
Based on Engle and Granger's proposed two-step method, Kao proposed the panel co-integration test based on DF and ADF. The test model is as follows:
Pedroni [6] test: The Pedroni test takes into account the problem of panel heterogeneity, allowing unequal panel data and differences in benefit between individuals, which greatly relaxes the condition, testing the null hypothesis, and the alternative hypothesis [7] . The test model is as follows: , 1,..., ; 1,...,
The expression of the variable coefficient [8] panel data model is: 
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The intercept of the model is denoted by 1 i  , while the first column of all elements in X i is 1, The number of explanatory variables for the model is(K-1).That is, the intercept is treated as a coefficient of the dummy variable whose observation is 1The model first uses a least-squares method to compute 
The results of GLS (Generalized Least Squares) [9] of the best linear unbiased estimator of  are as follows:
III. ANALYSIS OF ELECTRICITY CONSUMPTION AND ECONOMIC GROWTH
Based on the panel data of provinces and cities in China, this paper studies the relationship between power consumption and economic growth in China. The panel data collected by China's 30 provinces (due to incomplete data in Xizang, were excluded).Real GDP data and electricity consumption data for the year 1995 to 2013. All data are from the National Bureau of Statistics
A. Panel unit root test
First of all, the data of the panel unit root test, the methods used are LLC test, IPS test, and Fisher-ADF test, Fisher-PP test. To check whether the sequence is a stationary sequence, the results are shown in figure: From the above test results, power consumption and economic growth of unit root test results did not reject the "existence unit root" of the original hypothesis, so the data is non-stationary data, it can not be directly regression. The data needs to be differentiated. It can be seen from the above table that the first order difference of power consumption and economic growth all reject the existence unit root at the significant level of 1%, so all are stationary series. In other words, economic growth and electricity consumption are first-order single-sequence. As a whole sequence, so we can further cointegration test method to determine whether there is a long-term equilibrium relationship between electricity consumption and economic growth.
B. Panel cointegration test for electricity consumption and economic growth
Sometimes, although the two variables are non-stationary (such as random walk process), but they are a linear combination may be smooth. In this case, the two variables are said to be cointegrated. Many of the time series data in the economy are not stable, but they may be affected by some common factors, thus showing a common trend in time, that is, there is a stable relationship between variables, their changes are affected by this So that some linear combination of them may be stable, that is, there is a cointegration relationship between them.
From the panel root test results, power consumption and economic growth are first-order single-sequence, panel unit root test is based on a single sequence, and the front panel unit root test has a very good solution to this problem. Kao From the above two test methods, we can see that, at the significance level of 5%, the test results reject the null hypothesis that there is a panel cointegration relationship between electricity consumption and economic growth. This makes sense for the model regression laboratory we will follow.
C. Variable Coefficient Panel Data Model Regression
Taking the total economic consumption of each province as the explanatory variable and the electricity consumption of each province as the explanatory variable, the panel data are used as the sample data because there is a certain gap between the electricity consumption and the economic growth in China. We selected 30 provinces in Hebei, Henan, Heilongjiang, Hubei, Hunan, Jilin, Jiangsu, Jiangxi, Liaoning, Inner Mongolia, Qinghai, Shandong, Shanxi, Shaanxi, Shanghai, Sichuan, Tianjin, Yunnan, Zhejiang. The data is Electricity consumption and economic growth data from1995-2013(Note: the data from the China Statistical Yearbook). Using the model to set the test method, we first need to get the sum of squares of Based on the sum of squares of residuals, the values of F 2 and F 1 can be calculated and given a significance level =0.05  , the following can be calculated:
Check the F distribution The results show that China's power consumption plays an important role in promoting economic growth; the extent of influence of power consumption on economic growth is different in different regions. Generally speaking, the influence of electricity consumption in central area is larger, the eastern part is weaker and the western area is less. From economic development level, , The developed regions and the less developed regions of the impact of the gap is also large, which may be China's population base, economic structure and the wide application of new energy, Therefore, we can not formulate a unified national electricity consumption programs, we need to develop according to the different regions of each region and economic growth dependence on the size of electricity consumption to develop the appropriate power consumption policy, In order to achieve the optimal allocation of power resources for the establishment of energy-saving society in China has provided help.
IV. CONCLUSION
According to the data of electricity consumption and economic growth in China, the unit power root test and panel cointegration test show that the data of electricity consumption and economic growth in China are first-order single integers, and there exists cointegration relationship between them. The results show that the electricity consumption in China has a great influence on electricity consumption in the central region and a relatively small trend in the eastern and western regions. From the economic development level, the developed regions And the extent of the impact of underdeveloped areas are also different. And different provinces and autonomous regions of the power consumption elasticity is also different, the rapid development of coastal cities rely heavily on electricity consumption. The data model of variable coefficient panel is used to analyze the extent of influence of power consumption on economic growth in various regions of China. It provides a good basis for the power sector to formulate power resource optimization program.
